Objective: Tracheobronchial foreign body aspirations comprise the majority of accidental deaths in childhood. Diagnostic delay may cause an increase in mortality and morbidity in cases without acute respiratory failure. We report our diagnostic and therapeutic modalities. Methods: In our department, bronchoscopy was performed on 548 patients with the diagnosis of tracheobronchial foreign body aspirations (from 1987 to 1997). Of these cases, 55.6% were male and 44.4% female. Their ages ranged from 2 months to 16 years (average 5.5 years). Diagnosis was made on history, physical examination, radiological methods and bronchoscopy. Results: Foreign bodies were localized in the right bronchial tree in 312 cases (56.9%), the left in 126 cases (23.0%) and in the trachea in 62 cases (11.3%). Foreign body was not found during bronchoscopy in 48 cases (8.7%). The majority of the foreign bodies were vegetable matters. Foreign bodies were removed with bronchoscopy in all but two cases which underwent limited thoracotomy. In the late period, pulmonary resection was performed in five cases because of irreversible complications. After bronchoscopy, hypoxia developed in four patients, requiring mechanical ventilation. Pneumothorax developed in two cases and mediastinal emphysema in two. Four patients (0.7%) died because of respiratory failure. Conclusion: Proper use of diagnostic techniques provides a high degree of success, and the treatment modality to be used depending on the type of the foreign body is mostly satisfactory.
Introduction
Tracheobronchial foreign body aspirations (TBFBAs) in childhood are frequently emergency conditions, comprising an important proportion of accidental deaths [1, 2] . Delay in diagnosis and, consequently, a series of chronic pulmonary pathologic conditions may occur in the cases without acute respiratory failure. Diagnostic and therapeutic techniques currently employed for TBFBAs were reviewed, together with their outcomes.
Patients and methods
In our department, 548 cases with the diagnosis of TBFBA were treated from January 1987 to November 1997. Of these patients, 305 (55.6%) were male and 243 (44.4%) were female. The average age was 5.5 years (range 2 months-16 years) (Fig. 1) . Plain chest radiography (CXR) was required in all but 25 (4.5%) patients who underwent immediate bronchoscopy owing to acute respiratory distress following history and physical examination. The emergency bronchoscopy was performed on the patients who had acute respiratory failure with aspirated foreign body (FB) without performing any radiological examination, whereas CXR was taken on the patients without any major respiratory distress before bronchoscopy. Computed tomography was used to determine the presence of lung complications due to FB in late period.
The onset of the symptoms varied from 30 min to 5 years. The most frequently presented symptom was cough (83%) ( Table 1) . FB was found during bronchoscopy in 475 of 488 patients with the history of FBA. Eight of the remaining 13 patients had a history of expectorated FB. The rate of positive diagnosis was 99% in cases with history of aspirated FB. A total of 570 bronchoscopies using a rigid bronchoscope in appropriate size and under general anesthesia was done. Bronchoscopy was repeated once or twice in 17 (3.1%) of cases, for reasons such as the necessity of a reces-sion in bronchoscopy due to the prolongation in the process of removing the FB, and the physical and radiological examinations after bronchoscopy suggestive of the ongoing presence of a foreign body. Beaded needles (Fig. 2a) were removed by a grasper and/or aspirator, the cylinder-shaped plastic pencil caps (Fig. 2b) by means of grasping from both sides of the cap, and the beadlike FB by Fogarty balloon catheter (Fig. 2c) . Following the removal of the fragments smaller than the bronchoscope diameter, and of the FBs capable of defragmenting, the bronchus distal to FB and other bronchi were controlled. The FBs larger than bronchoscope diameter were removed together with the bronchoscope after FB were grasped with forceps, aspirator or balloon catheter. In suspected cases, the bronchoscope was reinserted to check the rest of FB fragments. The specimen for microbiologic culture was taken during bronchoscopy from those with complaints of chronic respiratory infection in 87 cases. Prophylactic antibiotics (the secondgeneration cephalosporines) were administered for 1-3 days to the patients who inhaled vegetable matters and had detected findings causing infection. If any specific microrganism was isolated from bronchial lavage taken at the time of bronchoscopy, the treatment continued with appropriate antibiotics.
Results
Foreign bodies were found in the right bronchial tree in 312 cases (56.9%), in the left in 126 cases (23.0%) and in the trachea in 62 cases (11.3%). Radiographic demonstration of FB depends on its opacity (Fig. 3) . Atelectasis and hyperinflation were the most frequently presented radiologic findings (Fig. 4a,b) ( Table 2 ). The most frequent FB was vegetable matter such as cereal grains and softening and expanding of these in the tracheobronchial tree was observed to absorb water (Table 3) . Table 4 summarizes the management of FB. Post-bronchoscopically the patients were followed up in the hospital, usually for less than 24 h. Mechanical ventilation was required in six cases after bronchoscopy. Mortality rate was 0.7% (Table 5 ).
Discussion
Among the diagnostic methods employed in FB aspiration, history is the most important. History cannot be obtained from younger children who are left alone during the FB aspiration, and the case may go unnoticed. In some cases where older children are involved, the fear of being punished, in the event of their mentioning the incident to their elders in the family may cause them to refrain from doing so. It is a not remote possibility that the elder children avoid giving history for fear that their negligence is a Of the initial symptoms, especially cough and dyspnea were observed to intensify obviously in 31 cases (5.6%). b Cyanosis and severe dyspnea were the most dominant describing features during FB aspiration in 147 of the cases (26.8%). In 70% of these cases, the symptoms showed a regression in as a short period as 1 min. revealed. A careful and persistent history can provide an accurate diagnosis. In the literature, history has been considered an important diagnostic method [1, 3, 4] . In the literature, the rate of roentgenographically normal appearance was about 10% [2, 3, 5] as compared with 14% of our cases. In some series the rate at which no physical examination finding is seen may rise up to 39% [5] . However this rate was 15.5% in our series. Bronchoscopy should be used as a diagnostic method in cases where the possibility of FB aspiration cannot be ruled out through history, physical and radiological examination. Upon diagnosis, early bronchoscopy is necessary because the earlier the bronchoscopy the lesser the complications. Fiberoptic bronchoscopes, which are less suitable for small children because of the small diameter of the trachea and glottis, are not acceptable. Some children with respiratory complaints wrongly have long been receiving treatment for pneumonia or asthma only because these current diagnostic methods were ineffective. Their definite diagnosis and treatment were provided by bronchoscopy, which was resorted to after unresponsiveness to previous treatment. Mantor et al. reported that morbidity evaluated in cases where medical treatment without bronchoscopy was used curatively [3] . Some foreign bodies enlarge absorbing water in the tracheobronchial tree [6] . Cereal grains, especially cooked ones, in the tracheobronchial system absorb water and expand. Ventilation in the other bronchial system, is more reliable even if it prolongs the duration of bronchoscopy. On the contrary, the attempts to remove a large piece at a time require that the bronchoscope be pulled out together with the piece and necessitate a further bronchoscopy to check for additional FBs in the distal segment. Unexpected high incidence (16.8%) of TBFA in children above 12 years was due to the aspiration of beaded needles ('turban' needles) which were pinned by girls in this age group. Beaded needles are used when wearing a headcover and held between the lips since both hands are busy for fastening the head cover, they are susceptible to air movements because their beads are made of a very light substance. They are extremely easy to aspirate in inspiratory movements such as speaking and coughing [7] . In TBFBA, bronchiectasis and pulmonary damage can occur as complications of the late period [8] . Removal of a cylindrical object with one end open, by holding bilaterally, has been considered an effective method. Yüksek et al., in their description of the method to remove of FB of the same kind, reported that they made a hole in the middle through which to insert a stiletto and remove the object [9] .
Bronchoscopy in children under 12 months requires skill because technical difficulties due to small instrumentation 
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and bronchospasm commonly occurs when compared to older children. The irritation caused by the FB and bronchoscopy may cause laryngospasm and/or bronchospasm. Boorish contact of the bronchoscope or forceps with the bronchial wall, and the prolongation of bronchoscopy can be considered to be factors which contribute to spasm. It has been reported that a bronchoscope with appropriate diameter should be chosen and the procedure should be limited to 20 min in order to avoid possible subglottic and laryngeal oedema and bronchospasm after bronchoscopy [10] . One reason for post-operative respiratory insufficiency, is that the pus accumulating distal to the removed FB is diffused into the entire bronchial system. In cases where pus distal to FB such as lung abscess due to FB, is verified by CT, pus is aspirated dislodging FB before it is removed because pus would not spread in bronchial tree. This technique seems to a It was observed that when attempts were made to remove these bodies bronchoscopically as a whole they were freed in the trachea off the forceps owing to their consistency being looser than expected, scattering in both main bronchi and causing a more important obstruction. We therefore removed this type of FB as defragmenting small parts. b In the aspiration of beaded needles, characteristically, the bead was found turned down and the pointed end of the needle turned up. The pointed end of the needle was removed using a foreign body forceps and put inside the bronchoscope to be extracted. In three cases, the bead came off the needle and fell into the right main bronchus, since it was a very light body, it was suctioned. c The half-cylindrical object tended to turn laterally as it has held by its open proximal end with a FB forceps and pulled upward through the bronchus appropriate for its diameter. Since it was not small enough to be removed out of the bronchoscope, the object which was removed together with the bronchoscope, would return to trachea owing to its tendency to be caught at the laryngeal site as a result of its lateral movement.
To prevent this, a second forceps was inserted trough the bronchoscope to grasp the object contralaterally to the first forceps and so the object come to the larynx with its narrowest diameter. d Thirty-seven patients had unsolved lung infection. a In one of cases the needle was not removed bronchoscopically but required thoracotomy. In another case which required thoracotomy, the plastic object with a round and slippery surface had settled completely in the intermediate bronchus and therefore it was impossible to grasp it with any forceps, it was seen that the attempts to remove the object caused pneumothorax although the object remained in its place after the first session of bronchoscopy. c Four cases resulted in death. First patient aspirating powder cement (whose bronchoscopy revealed extensive and sporadically hardened cement in trachea and both bronchial systems), and the second patient aspirating a part of a plastic toy (in the bronchoscopy of the patient who reported to us late, the part of the toy in the right main bronchus was removed with the bronchoscope, but the pus accumulating distally spread in both bronchial system, causing respiratory failure) died despite the ventilatory support. The third died as a result of respiratory failure caused by the bean falling into the trachea, while being removed from the right main bronchus, and spreading into both bronchial system. The fourth patient was one who aspirated a stone causing total obstruction in trachea.
be employable. Pneumonia, the most frequent complication after bronchoscopy in the literature [5] , did not occur in our cases because of the intensive antibiotics, chest physiotherapy and cool mist provided, especially after the aspiration of oily seeds. TBFBA, one of the leading causes of accidental child deaths at home, does rarely cause deaths after the victim is safely brought to hospital [10, 11] . The cases, except two patients who had serious anoxic cerebral damage due to TBFBA and respiratory failure due to inhaled cement powder and died, might not have ended with death, if FBs, of softened bean and plastic toy pieces with accumulated pus distally, had been removed by the methods as mentioned above. TBFBA can be identified using the existing diagnostic methods and, if the methods of removal are appropriate for the type of the FB is used, favorable outcomes with lower mortality and morbidity rates will be seen.
